Nickel-based alloys are widely used in key structural components of nuclear power plants, such as steam generator heat-exchange tubes and the control rod drive mechanism casing. Alloy 690 has been widely used in new pressurized water reactors (PWRs) or used to replace previously used Alloy 600 in old PWRs. The service performance of Alloy 690 in PWR coolants is critical for the safety operation of the components fabricated with Alloy 690. PWR primary circuit water contains a certain concentration of dissolved hydrogen. It is possible that hydrogen can go into the nickel-based alloy and affect the service performance. Results of first principle calculation show that hydrogen would play an important role in metal oxidation [1] . Previous research has shown that hydrogen has some influence on the electrochemical behavior of iron, nickel and Ni-base Alloy [2] [3] [4] .
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The purpose of this work was to study the effects of hydrogen on electrochemical behavior of Alloy 690 and its main alloying element Ni in a weakly alkaline solution. Open circuit states and anodic processes of non-charged and hydrogen-charged Alloy 690 and Nickel in a weakly alkaline solution were investigated by measurements of open circuit potential (OCP), potentiodynamic polarization, potentiostatic polarization and electrochemical impendence spectroscopy (EIS). All tests were carried out in naturally aerated 0.5 mol/L NaHCO 3 solutions at 25 o C. Hydrogen charge was performed by cathodically polarizing the specimens in sulfuric acid solution with thiourea for a period of time. All potentials were measured and quoted against saturated calomel electrode (SCE).
The results are shown in Figs. 1 and 2 . Pre-charged hydrogen in Alloy 690 and nickel shifted the stable open circuit corrosion potential in the negative direction, Figs. 1a and 2a. Charged-hydrogen increased the anodic current density of Ni and Alloy 690 in the potential range before the transpassivation potential, Figs. 1b, 1c, 2b and 2c. In the transpassivation range, charged-hydrogen did not affect the anodic current density. EIS results showed that the pre-charged hydrogen significantly reduce the electrochemical impedance, Figs. 1d and 2d . There are two current peaks in the anodic polarization curve of hydrogen-charged Ni. Only one anodic current peak is observed in non-charged Ni.
The shapes of anodic polarization curves for noncharged and hydrogen-charged Alloy 690 specimens are similar. The anodic current density of the hydrogencharged Alloy 690 is significantly higher than that of noncharged Alloy 690 before the transpassivation potential. In the transpassive range, hydrogen did not show any significant effect on the current density.
There was a wide passive range for non-hydrogen charged Ni in 0.5 mol/L NaHCO 3 solution, Fig. 1b 
